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ABSTRACT
[57]
Mat forming apparatus comprising, in combination, a
hollow material transporting member, drive structure
for producing a pressure differential across spaced por
tions of the transporting member so that material is
propelled from one of the spaced portions to the other
within the hollow transporting member, material direct
ing structure communicating with the drive structure
for receiving material from the hollow transporting
structure and, responsive to the drive structure, opera
tive to direct the received material in a predetermined
path, the hollow transporting member having a non-lin
ear inner surface so that flow in the hollow transporting
member is turbulent causing the material being trans
ported therein to experience turbulent flow in being
propelled from one of the spaced portions to the other,
and structure associated with the material directing
structure for receiving the material and confining the
received material in a defined space.
7 Claims, 2 Drawing Sheets

U.S. Patent

Dec. 20, 1994

Sheet 1 of 2

5,374,141

U.S. Patent

Dec. 20, 1994

Sheet 2 of 2

5,374,141

1

5,374,141

2

materials and confining received materials in a defined
space.
MAT FORMING APPARATUS
Preferably, mat forming apparatus is made up of a
This application is a continuation of Ser. No.
blower and an elongated, hollow corrugated hose or
07/757,549, filed Sep. 11, 1991, now abandoned.
5 tube, one end of which is open and the other end of
which is attached to the inlet end of the blower so that
BACKGROUND OF THE INVENTION
the blower produces a pressure differential across the
This invention relates to mat forming apparatus or
ends of the corrugated tube and the materials are pro
generally to material handling apparatus.
pelled from the open end of the corrugated tube to the
There are various applications where various mat 10 other end. A hollow, generally flexible or rigid, but
forming materials, such as natural and man-made fibers,
swingable, tubular member has one end connected to
particles, granules, filaments, slivers, strands, flakes, and
the outlet of the blower and its other end freely mov
the like, are processed to form a mat which is then
able and operative to direct received materials in a
further processed to arrive at a desired product. Such
predetermined path or direction. The corrugated tube
products can be reconstituted fiberboard, reinforced 15 defines a non-linear inner surface so that flow in the
plastics, other composite articles, or the like. Various
corrugated tube is turbulent and causes materials to
arrangements have been proposed for building such
experience turbulent flow in being propelled from the
mats, for example gravity feed of the materials into a
open end to the blower. The arrangement also includes
suitable mold, die, or other holding device, and arrange
a frame associated with the hollow, flexible member for
ments which add a vibratory mechanism to the gravity 20 receiving and confining received materials in a defined
space.
feed. Some of the problems encountered in such prior
art arrangements are the materials are either entangled
Preferably, the drive is a centrifugal blower and the
at the start or become entangled in the process, such
materials are transported through the blower where
they are further separated or mixed. Also, the apparatus
that they are delivered to the die in clumps. Also, they
may become undesirably stratified due to differences in 25 includes a member having an interstitial construction
specific gravity, size and geometry of different materi
such as a screen extending across the lower end of the
als. In addition, they may have a moisture content
frame to provide, at that point, a generally open con
which is too high and, therefore, must be separately
struction permeable to air while preventing the passage
dried before further processing.
therethrough of materials so that materials are accumu
By way of further explanation, if delivered in clumps, 30 lated in the frame. It is also contemplated that an ex
haust arrangement will be associated with the frame to
or undesirably stratified, the uniformity and structural
receive air passing through the frame, the exhaust
characteristics of the final product is affected. As a
mechanism itself being covered by the same type of
specific prior art problem, mats can be processed to
composite articles through a compaction step wherein
member extending over the lower end of the frame and
the fibers, with suitable binders, are compressed under 35 through which air must pass and against which the
materials are directed. Means can also be included for
heat and pressure. Too high a moisture content in the
mats can result in steam being generated in the compac
withdrawing air from the interior of the exhaust mecha
nism to thereby enhance the overall flow of air through
tion step which can interfere with the compaction step
the apparatus while further augmenting the collection
and/or adversely affect the end product.
Among the objects of this invention is to provide a 40 of the material in the formation of the mat.
Other objects and advantages will be pointed out in,
mat forming apparatus which provides generally uni
or be apparent from, the following specification and
form distribution of various materials or material mixes
throughout the formed mat.
claims as will obvious modifications of the embodiment
Another object of this invention is to provide a mat
shown in the drawings in which:
forming apparatus which inherently reduces the high 45 FIG. 1 is a perspective view of the preferred embodi
moisture content of the materials being used to form the
ment;
FIG. 2 is a sectional view taken along line 2—2 in
mat and which lends itself well to additional moisture
removal.
FIG. 1;
A more general object of this invention is to provide
FIG. 3 is a sectional view similar to FIG. 2 but show
apparatus capable of breaking up entangled materials 50 ing the device in use, building up a mat;
and/or drying such materials as desired.
FIG. 4 is a top view of FIG. 2 with parts broken
For the achievement of these and other objects, this
away for clarity;
invention proposes having a hollow material transport
FIG. 5 is a sectional view similar to FIG. 3, showing
ing member and drive means for producing a pressure
an alternative embodiment;
differential across spaced portions of the transporting 55 FIG. 6 is a partial section of a compacted mat, prior
to inverting;
member so that materials are propelled from one spaced
portion to the other within the hollow transporting
FIG. 7 is a partial section of an inverted frame, with
member. Material directing means is also provided
the mat deposited for transfer to a finishing station; and
which communicates with the drive means for receiv
FIG. 8 is a partial section of an alternative embodi
ing materials from the hollow transporting means and, 60 ment.
responsive to the drive means, is operative to direct
DESCRIPTION OF THE PREFERRED
received materials in a predetermined path. The hollow
EMBODIMENT
transporting member has a non-linear inner surface so
that flow therethrough is turbulent causing materials
A preferred embodiment of this invention is illus
being transported therein to experience turbulent flow 65 trated in the drawings. Examples of materials which can
be processed effectively with this arrangement are
in traveling from one spaced portion to the other. The
apparatus may also include an arrangement associated
whiskers, filaments, wools, fibers, particles, granules,
with said material directing means for receiving the
slivers, small strands or flakes, and the likes of alumina,
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asbestos, beryllium, boron, carbon (graphite), ceramics,
glasses, kevlar, molybdenum, nylon, thermoplastic and
thermosetting resins, rocks, rubbers and other elasto
mers, silicon carbide, steel, titanium, tungsten, other
natural and man-made materials or mixtures of such
materials or other similar materials. For convenience,
the invention will be described with reference to wood
fibers, it being appreciated that it does have other appli
cations. Whatever material, or materials, that are being
processed will come from a source S.
A blower 10 is connected to an elongated hose 12 and
a second, elongated hose, or spout, 14. The blower is a
centrifugal type blower and hose 12 is connected to the
inlet of the blower through a suitable fitting 16. Simi
larly, spout 14 is connected to the outlet of the blower
through a suitable fitting 18. With this arrangement, the
blower provides a drive mechanism for drawing mate
rial through hose 12 and through the blower body,
discharging that material through the spout 14. More
particularly, the blower creates a pressure drop across
the open or free end 20 of the hose 12 and the end of
that hose connected to fitting 16 which causes material
to flow through the hose to the blower.
Blower 10 is suitably connected to a bracket assembly
22 with the hoses 12 and 14 attached to and hanging
loosely relative to the blower body.
A receiving assembly 24 is located beneath the
blower 10, specifically beneath spout 14. This assembly
includes a basic frame 26. The frame 26 is positioned
beneath spout 14 and is made up of sidewalls 26a, b, c,
and d. which define opposite vertical ends 28 and 30.
Material drawn through hoses 12 and expelled through
spout 14 is discharged into the frame 26. The spout 14,
being flexible or rigid but swingable, can be manipu
lated to provide an even distribution of the material
across the horizontal extent of the frame 26.
The simplest form of frame 26 is to have a closed
bottom, such as a plate 27 attached to the underside of
the frame as shown in FIG. 8, for the collection of
fibers. To facilitate and enhance depositing the materi
als in an effective manner in frame 26, the lower end 30
of frame 26 is covered with a member having an intersti
tial type construction, i.e., a member having intersect
ing elements with spaces therebetween. The size of the
openings depends on the size of the fibers being pro
cessed, the purpose being to allow the transporting
airstream to pass freely while the fibers are captured by
the frame. In the preferred embodiment, a screen 32 of
suitable, predetermined mesh size is used. This screen is
attached to the bottom end of the frame by brackets 34
and 36 attached to the frame.
Frame 26 and screen 32 are positioned above an ex
haust box 38. The exhaust box is open to the screen 32
and forms a false bottom for frame 26. In this manner,
the flow of material toward frame 26 is interrupted by
screen 32 while the air, which provides the moving
force for the fibers, can pass freely through the screen.
More particularly, the air moves through screen 32 into
the exhaust box 38 which also may be provided with a
blower 40 connected in a conventional manner to the
interior of box 38 and capable, when energized, to draw
a vacuum in box 38. This vacuum enhances the flow of
the materials into the frame 26 and further enhances the
effective depositing of the materials above screen 32. A
variable transformer 42 is connected to blower 40 so
that the speed of the blower can be adjusted as desired.
Similarly, a variable transformer (not shown) may be
attached to blower 10 to control its speed.
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It should be noted at this point, that hose 12 is corru
gated and the interior surface 12b thereof, shown in a
cut-away in FIG. 1, is interrupted and non-linear. By
providing the interrupted surface on the interior of the
hose 12, the air being drawn through that hose does not
follow a linear path but is generally turbulent. As a
result of this turbulence, materials drawn into the hose
12 through open end 20 also follow a non-linear, turbu
lent path. The advantages of this turbulence within the
hose is that it tends to break up clumps of material into
individual fibers or smaller clumps and, as will be dis
cussed hereinafter, if a number of materials are used,
tends to thoroughly mix those materials. Entanglement
of materials may be caused by, for example, the natural
tendency of certain materials to become entangled,
attachment through adhesive coating where such coat
ings are used and/or static electricity. The individual
fibers and/or smaller clumps when deposited in frame
26, make for a mat build-up which has a more uniform
consistency.
In that same regard, the advantage of using a centrifu
gal blower is that the fibers are drawn through the
interior of the blower, i.e., through the blower impeller
blades 51, which will break up clumps of and/or mix the
fibers further. The fibers, then in discrete form or in
smaller clumps, are discharged through the spout 14
and into the frame. It will be noted that spout 14 is
larger in diameter than hose 12. The advantage here is
that a smaller diameter hose 12 enhances the turbulence
within that hose which then provides thorough break
down of the clumps and/or thorough mixing of the
materials. The mixed and/or broken down materials, as
they leave blower 10, are readily accommodated in the
greater diameter spout 14 from which they are depos
ited in frame 26 in that separated, discrete form and are
not given the opportunity to co-mingle and form
clumps again.
It has been found that by breaking down clumps of
the materials and by the mixing action in hose 12 due to
the corrugated inner surface, and then propelling those
particles into the frame 26 with the air from blower 10
as a driving or motive force, an even distribution in the
materials in the frame 26 to provide a mat with consis
tent material characteristics is achieved. This is im
proved as compared to a strict gravity feed or even a
gravity feed enhanced by a vibratory mechanism, in
which arrangements the materials tend to stratify in the
mat based on their specific gravity, size, and/or geome
try. That is, with a straight gravity feed or even one
used with a vibratory assembly, the higher specific
gravity and finer materials will tend to accumulate
toward the bottom of the mat, while the lesser specific
gravity or bulky materials will tend to accumulate
toward the top of the mat. Obviously, any clump of
material is an undesirable feature as it produces an
undue concentration in one area of the mat and, simi
larly, uneven distribution of materials is not desirable.
It is also desirable to have a second screen 44 extend
across the opening 46 in exhaust box 38 at the outlet of
frame 26 and beneath screen 32. This provides a better
base against which material can accumulate while al
lowing free passage of air.
To complete the mat forming procedure, the mat is
removed from the overall apparatus in the following
manner. Optionally, a compactor 48 is placed on the
upper surface of the formed mat and can be pressed
down manually or through some automatic means (not
shown), and optionally with the concurrent of vacuum
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suction in box 38 to remove air trapped in the m at Once
into the area surrounding the apparatus of undesirable
the desired compactness of the mat has been achieved,
particles, dust, and like.
the frame 26 is removed from the apparatus. A plate 50,
FIG. 5 illustrates an alternative embodiment. Here a
preferably of metal, is inserted between screens 32 and
battery of parallel, defined open spaces are assembled
44 before removal, plate 50 can be impervious to air or 5 into a honeycomb plate 61 and is positioned beneath
a stiff screen as desired.
screen 44 on the exhaust box. With this plate 61, the
After the compactor is removed, a second impervious
positioning of fibers in the frame can be naturally and
plate 52 is placed over the top of the formed mat. The
pneumatically guided by the preferential flow of aftassembly consisting of frame 26 and, from top to bot
through the mat where less materials are deposited.
tom, plate 52, the formed mat, screen 32 and plate 50 is 10 This process assists in making mats with more uniform
inverted. The frame 26 assists in retaining materials in
thickness if desired.
the loose mat during the inversion and assists in reduc
Although this invention has been illustrated and de
ing the sideway spread of dust materials during the
scribed in connection with particular embodiments
post-mat forming cold and hot pressing operation. After
thereof, it will be apparent to those skilled in the art that
removing the frame 26, plate 50 and screen 32, a formed 15 various changes and modifications may be made therein
mat is left on the second plate 52. The formed mat can
without departing from the spirit of the invention or
then be taken to another station (not shown) for further
from the scope of the appended claims.
processing. For example, where the materials are wood
I claim:
fibers and the final product is a reconstituted wood fiber
1. Material handling apparatus comprising, in combi
product, the wood fiber, coated with the binder, either 20 nation,
before or after collection in frame 26, is moved to a
a hollow material transporting member comprising
press arrangement wherein the final form and thickness
an elongated, hollow corrugated tube one end of
of the wood fiber product is achieved under pressure
which is open and the other end of which is at
and temperature. The temperature causes the binder to
tached to the inlet end of said blower to produce
set in the final reconstituted wood fiber product. All of 25
said pressure drop across the ends of said corru
these subsequent steps are performed in a conventional
gated tube,
manner.
drive
means, including a blower, for producing a
An auxiliary frame extension 54 can be provided if it
pressure differential across spaced portions of said
is desired to provide a mat with a greater depth than
transporting member so that material is propelled
that which can be provided in frame 26.
30
from one of said spaced portions to the other
Both frames 26 and 54 are suitably lined to prevent
within
said hollow transporting member,
adherence of the materials to their inner walls, for ex
material directing means, communicating with said
ample lined with plexiglas 29 or are treated with an
drive means, for receiving material from said hol
antistatic coating.
low transporting means and, responsive to said
An added advantage of this mat forming apparatus is 35
drive means, operative to direct said received ma
that in transporting the materials through hose 12 and
terial in a predetermined path, said directing means
blower 10, the moisture content of wet fibers can be
comprising a hollow, generally movable tubular
inherently greatly reduced. For example, in the case of
member on end of which is connected to the outlet
wood fibers, it has been recognized that the moisture
of said blower and the other end of which is freely
content can be reduced to as low as 50%. With the 40
movable,
preferred embodiment, it is also possible to provide
said hollow transporting member having a non-linear
heated air or an auxiliary heating arrangement associ
inner surface in cross section so that flow in said
ated with hose 12 to achieve even further drying of the
hollow transporting member is turbulent causing
materials. That heater can be in the form as shown in
said material being transported therein to experi
FIG. 1 where a heater 58 is wrapped on coil 12 and 45
ence turbulent flow in being propelled from one of
energized from a suitable electrical source 60.
said spaced portions to the other,
In the preferred embodiment, the hose 12 has a diam
means associated with said material directing means
eter of \\" . However, larger diameters may be pre
for receiving said material and confining said re
ferred when larger size materials are being used to form
ceived material in a defined space, said means for
mats. Whereas the diameter of spout 14 is approxi 50
receiving said material including a frame having
mately 4", its size and shape can be modified to define
spaced ends joined by means defining a generally
the discharge materials in a predetermined path. In
continuous wall extending between said spaced
addition, spout 14 may be provided with a nozzle 62
ends, and including means extending across one of
which operates to further confine the discharge of the
said spaced ends and having an interstitial type
materials for better placement of those materials in the 55
member of a generally open construction which is
frame 26. The advantage, as stated above, is that materi
permeable to aft while preventing the passage
als are broken down in the hose 12 to discrete fibers or
therethrough of material so that material is accu
smaller clumps. This comes about due to the interrupted
mulated in said frame.
interior surface of the corrugated hose where the turbu
lence causes friction, impaction, rubbing and shearing 60 2. The apparatus of claim 1 including exhaust means
associated with said one end of said frame for receiving
action between the fibers and/or fibers otherwise
aft passing through said one end, said exhaust means
clumped into a ball. In addition, where it is desired to
comprising
mix several different materials which will go into the
means defining a space having an open end arranged
make-up of the mat, this same phenomena insures thor
at and communicating with said one end of said
ough mixing within the hose.
65
frame,
Another advantage is the fibers, throughout theftand means for exhausting aft from the interior of said
transport to the mat, are generally confined and not
exhaust means space.
exposed to the environment. This reduces the discharge
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3.
Material mat forming apparatus comprising, in
combination,
blower means, said blower means including a centrif
ugal blower having an inlet and an outlet,
an elongated, hollow corrugated tube one end of 5
which is open and the other end of which is at
tached to the inlet of said blower so that said
blower means produces a pressure differential
across the ends of said corrugated tube so that
material is propelled from the open end of said 10
corrugated tube to the other and through said
blower,
a hollow, generally movable tubular member one end
of which is connected to the outlet of said blower
and the other end of which is freely movable and 15
operative to direct said received material in a pre
determined path,
said corrugated tube defining a non-linear inner sur
face so that flow in said corrugated tube is turbu
lent causing said materials being transported 20
therein to experience turbulent flow in being pro
pelled from said open end to said blower means,
and
means associated with said hollow generally flexible
member for receiving said materials and confining 25
said received materials in a defined space, said
means for receiving said material including a frame
having spaced ends joined by means defining a
30
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generally continuous wall extending between said
spaced ends, and including means extending across
one of said spaced ends and having an interstitial
type member of generally open construction per
meable to air while preventing the passage there
through of material so that material is accumulated
in said frame.
4. The apparatus of claim 3 including exhaust means
associated with said one end of said frame for receiving
air passing through said one end, said exhaust means
comprising
means defining a space having an open end arranged
at and communicating with said one end of said
frame,
and means for exhausting air from the interior of said
exhaust means space.
5. The apparatus of claim 4 wherein said means ex
tending across one of said spaced frame ends is a screen
member.
6. The apparatus of claim 5 including a second screen
member extending across the open end of said exhaust
means which communicates with said one end of said
frame.
7. The apparatus of claim 3 including a honeycomb
member positioned below said interstitial type member
and defining discrete, selected openings beneath said
screen.
*
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